Abstract: Li 1.02 FePO 4 was prepared by high temperature solid-state method under different synthesis temperature. The structure and morphology of Li 1.02 FePO 4 were characterized by Scanning electron microscopy(SEM) and X-ray diffraction(XRD). Electrochemical performance of the cathode material was researched by Land 2001. XRD and SEM results show that the well-crystallized Li 1.02 FePO 4 composite with homogeneous small particles was obtained. And the optimum synthetic temperature was 450℃ for 4 hour and 700℃ for 4 hour. From charge/discharge test, it can be seen that at 0.2C, 0.5C and 1C rate, Li 1.02 FePO 4 has initial discharge capacities of 159.4mAh/g, 155.4mAh/g and 149mAh/g, respectively. The discharge capacity of optimum sample remains above 99% after 100 cycles.
Introduction
In recent years, Lithium-ion batteries have attracted significant interest in industrial countries as cathode material because of excellent electrochemical performance [1] [2] [3] [4] [5] [6] [7] . And LiFePO 4 as cathode material has many advantages such as low cost, high security, excellent cycle life and high thermal stability [8] [9] [10] . In this paper, the materials of Li 1.02 FePO 4 were prepared via high temperature solid-state method. The effects of different synthesis temperatures on structure and performance of Li 1.02 FePO 4 were studied. Through this method, the materials of Li 1.02 FePO 4 with good electrochemical performance and cycle performance were prepared.
Experiment
Li 1.02 FePO 4 compounds were synthesized via high-temperature solid-state method.
The stoichiometric amounts of LiH2PO4 (99.5%), LiAc (99.5%), FeC 2 O 4 .2H 2 O (99.5%) and C6H6O3.2H2O were mixed in ethanol and ball milled at the speed of 300r/min for 4h. Then the mixture was dried at 80℃ in the oven for 5h. After drying, the mixture was calcined at 350℃/450℃ for 4h and then 650℃/700℃ for 4h respectively under air atmosphere. The heating rate was 3℃/min. The vacuum tube furnace (HEFEI KEJING materials technology co. LTD) was used for the preparation of composite electrode materials.
The phase composition and crystal lattice parameters of all the material samples were detected with Powder X-ray diffraction (XRD, U1timal IV, Riguku). Scanning electron microscopy (SEM, Inspect S50 FEI) was used to observe the particle size and particle morphology.
To evaluate the electrochemical properties of the materials, Li 1.02 FePO 4 , polyvinylidene fluoride (PVDF) binder and acetylene black were mixed with mass ratio of 90: 5: 5, and with the addition of suitable amount of N-methyl-2-pyrrolidinone (NMP). The aluminum foils coated with cathode materials were cut into wafer with the diameter of 14mm. The electrolyte was 1 mol/L LiPF 6 in ethylene carbonate (EC)/diethyl carbonate (DEC)/ethyl methyl carbonate (EMC) (1:1:1 in volume ratio). Coin-type half cells (CR2032) were assembled in an argon-filled glove box (Super(1220/750), Mikrouna Germany). The cell consisted of the as-prepared working electrode, microporous polypropylene membrane (Celgard 2400, Celgard Inc., USA) as separator and Metallic lithium wafer as counter electrode.
Galvanostatic charge and discharge experiments were carried out on an automatic galvanostatic charge/discharge unit (Land 2001A, Wuhan, China) Between 2.4~4.2V at room temperature. 2 show the SEM images of materials synthesized at different temperature. The particle size becomes slightly larger with the synthesis temperature rising. From Fig. 2 , it can be seen that Fig.  2(a) is smaller than others. And there is no clearly boundary between particles. With the temperature rising to 700℃, the particle distribution is relatively uniform. Fig. 3 it can be seen that there is a clear platform at 3.4V. The initial specific discharge capacity at 0.2C is 148.6, 151.3, 155.6 and 159.4mAh/g when the synthesized temperature is 350℃/650℃, 450℃/650℃, 350℃/700℃, 450℃/700℃, respectively. The optimum calcinations temperature is 450℃(4h)/700℃(4h). Fig. 4 is the cycle performance curve of the sample at optimum temperature. The discharge capacity is 157.8, 155.4, 149mAh/g at 0.2C, 0.5C, 1C respectively. After 100cycles, the discharge capacity remain obtain 148 mAh/g at 1C, the discharge capacity basically no attenuation. Which indicates that the sample has ideal discharge capacity and cycle stability. 
Results and discussion

Conclusion
Li 1.02 FePO 4 cathode material was successfully synthesized by High temperature solid state method. The impact of different synthesis temperature on the microstructure and electrochemical performance of the material were studied. With rising of the calcination temperature, particle distribution is becoming more and more uniform. The SEM illustrated that 450℃/4h and 700℃/4h is the best synthetic temperature. The discharge capacities remain above 99%% after 100cycles at 1C.
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